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Abstract
&KDJDVGLVHDVHDQLOOQHVVFDXVHGE\WKHSURWR]RDQTrypanosoma cruziLVFOLQLFDOO\DQGHSLGHPLRORJLFDOO\LPSRUWDQWLQ/DWLQ$PHULFDDQGSDUWLFXODUO\
LQ%UD]LO7KLVDUWLFOHSUHVHQWVWKHPDLQELRORJLFDOFKDUDFWHULVWLFVRITrypanosoma cruziHPSKDVL]LQJXOWUDVWUXFWXUDOPRUSKRORJLFDOHYROXWLRQDU\
WUDQVFULSWRPLFDQGSURWHRPLFDVSHFWV:LWKWKLVSXUSRVHDOLWHUDWXUHUHYLHZZDVFRQGXFWHGZKLFKDOORZHGIRUWKHFRQVWUXFWLRQRIGLIIHUHQWVHFWLRQV
RIWKHWH[W7KHHIIRUWVWRH[SDQGWKHNQRZOHGJHRIWKLVSURWLVWELRORJ\PD\EULQJSRVLWLYHLPSOLFDWLRQVIRUWKHXQGHUVWDQGLQJRIWKHSDWKRJHQHVLV
FRQWURODQGDERYHDOOWUHDWPHQWRISDWLHQWVDIIHFWHGE\WKLVGLVHDVH
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Introduction
,QDQHZVSHFLHVRISDUDVLWHZDVGLVFRYH-
UHGE\WKH%UD]LOLDQSK\VLFLDQ&DUORV-XVWLQLDQR
5LEHLUR&KDJDV+HQDPHGLWTrypanosoma cruzi 
LQ KRPDJH WR 2VZDOGR *RQoDOYHV &UX] ZKR
SLRQHHUHG WKHVWXG\RISDUDVLWLFDQG LQIHFWLRXV
GLVHDVHVLQ%UD]LO'XHWRKLVGLVFRYHU\DQGFRP-
PLWPHQWWRGHHSHQWKHNQRZOHGJHDERXWWKHGL-
VHDVHWKHQFDOOHG$PHULFDQWU\SDQRVRPLDVLVWKH
UHFHQWO\GLVFRYHUHGLQIHFWLRXVGLVHDVHZDVUHQD-
PHG&KDJDVGLVHDVHLQKLVKRQRU7RWKLVGD\
KLVQRWKDYLQJEHHQDZDUGHGWKH1REHO3UL]HLQ
PHGLFLQHRUSK\VLRORJ\DIWHUVXFKFRQWULEXWLRQV
WRWURSLFDOPHGLFLQHLVVWLOOGLVFXVVHG
$FHQWXU\DIWHUKLVGLVFRYHU\ LW LVHVWLPDWHGWKDW
QHZFDVHVRI&KDJDVGLVHDVHDUHGHWHF-
WHGDQGGHDWKVDUHUHFRUGHG\HDUO\RQWKH
$PHULFDQ FRQWLQHQW ZKHUH WKHGLVHDVH VWDQGV
RXW LQ WKH V\VWHPLF DSSURDFK WR KXPDQ KHDOWK
JLYHQ WKDW LW UHSUHVHQWV WKH IRXUWK ODUJHVW VRFLDO
LPSDFWDPRQJDOOSUHYDOHQWLQIHFWLRXVDQGSDUDVL-
WLFGLVHDVHV7KHUHDUHPRUHWKDQLQGL-
YLGXDOVFKURQLFDOO\LQIHFWHGE\T. cruziOLYLQJLQWKH
8QLWHG6WDWHVDVDUHVXOWRIWKHPLJUDWLRQRIODUJH
JURXSVRI/DWLQ$PHULFDQV2WKHUFDVHVZHUHDWWUL-
EXWHGWRKHPRWUDQVIXVLRQDQGVROLGRUJDQWUDQV-
SODQWVLQWKH8QLWHG6WDWHV&DQDGDDQGVRPH(X-
URSHDQFRXQWULHVZKHUHGRQRUVZHUHQRWURXWLQHO\
VFUHHQHGIRUWKHSURWR]RDWLOOUHFHQWO\
:RUNSHUIRUPHGLQWKH'HSDUWDPHQWRGH0HGLFLQDH(QIHUPDJHP
DQG'HSDUWDPHQWRGH%LRTXtPLFDH%LRORJLD0ROHFXODURIWKH
8QLYHUVLGDGH)HGHUDOGH9LoRVD8)9DQGWKH&XUVRGH*UDGXDomR
HP0HGLFLQDRIWKH&HQWUR8QLYHUVLWiULR6HUUDGRVÏUJmRV81,)(62
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7KHPHFKDQLVPV LQYROYHG LQ WKH SDWKRJHQHVLV
RI &KDJDV GLVHDVH DUH QRW \HW IXOO\ HOXFLGDWHG
$QXPEHURIIDFWRUVVXFKDVWKHSHUVLVWHQFHRI
WKHSDUDVLWHLQKXPDQWLVVXHVDXWRLPPXQHUHV-
SRQVH DQG PLFURYDVFXODU DOWHUDWLRQV DUH QRZ
ODUJHO\UHVHDUFKHGZLWKWKHSXUSRVHRIXQGHUV-
WDQGLQJWKHVLFNQHVVDQGGHYHORSLQJFRQWURODQG
WUHDWPHQWVWUDWHJLHV
.QRZOHGJHDERXWWKHELRORJ\RIT. cruziKDVKHO-
SHGXQGHUVWDQGLQJWKHSDWKRJHQHVLVDQGWKHFOL-
QLFDOPDQLIHVWDWLRQVRIWKHGLVHDVHDVZHOODV
SURSRVLQJGLDJQRVWLFPHWKRGVDQGVHDUFKLQJIRU
QHZWUHDWPHQWVIRUDIIHFWHGSDWLHQWV,QIDFW
WKH UHFHQWT. cruzi'1$ VHTXHQFH DPSOLÀFDWLRQ
WKURXJKSRO\PHUDVH FKDLQ UHDFWLRQ 3&5 WHFK-
QLTXHKDVEHFRPHWKHPRVWVHQVLWLYHGLDJQRVWLF
PHWKRGIRUWKHGLVHDVHDQGDVVXFKWKHPHWKRG
RIFKRLFHIRUGHWHFWLRQRIWKHSURWR]RDQLQEORRG
DQGRUJDQV)XUWKHUPRUHWKHUHFRJQLWLRQWKDW
T. cruzi'1$LVSUHVHQWLQYDULRXVWLVVXHVPD\KHOS
GHÀQLQJWKHLGHDOGUXJUHJLPHQDQGLWVRSWLPDO
GXUDWLRQIRUSDWLHQWVFKURQLFDOO\LOOZKDWKDVQRW
\HW EHHQ HVWDEOLVKHG  6WXGLHV LQYROYLQJ SUR-
WHRPLFDQDO\VLVDUHVWLOOXQGHUGHYHORSPHQWEXW
DOUHDG\VKRZJRRGSURVSHFWVFRQFHUQLQJYDULRXV
DVSHFWVRI&KDJDVGLVHDVH
T. cruzi³WKHHWLRORJLFDJHQWRI&KDJDVGLVHDVH
RU $PHULFDQ WU\SDQRVRPLDVLV³ LV D ÁDJHOODWH
SURWR]RDQ SK\OXP 6DUFRPDVWLJRSKRUD FODVV
0DVWLJRSKRUD RUGHU .LQHWRSODVWLGD DQG IDPLO\
7U\SDQRVRPDWLGDHJHQXVTrypanosomaVXEJH-
QXVSchizotrypanum 7KHIDFWWKDWLWLVHOLPL-
QDWHG WRJHWKHUZLWK WKH H[FUHWD RI LWV LQYHUWH-
EUDWHKRVWKDGLWLQFOXGHGDPRQJWKHstercoralia
ZKLOHRWKHU VSHFLHVRI LWV JHQXVEHORQJ WR WKH
salivariaVXFKDVTrypanosoma brucei. 
%DVHGRQWKHVHFRQVLGHUDWLRQVWKLVSDSHUDLPV
WRGLVFXVVWKHPDLQELRORJLFDOFKDUDFWHULVWLFVRI
T. cruziHPSKDVL]LQJLWVXOWUDVWUXFWXUDOPRUSKR-
ORJLFDODQGHYROXWLRQDU\DVSHFWVDVZHOODVWKH
PRUH UHFHQW LQYHVWLJDWLRQV LQYROYLQJ WKH WUDQV-
FULSWRPHDQGSURWHRPHRIT. cruzi
Methods
7KHWH[WLVEDVHGRQDOLWHUDWXUHUHYLHZZLWKVWUD-
WHJ\GHÀQHGVHDUFK7KHDUWLFOHVZHUHVHDUFKHG
LQ WKH6FLHQWLÀF(OHFWURQLF/LEUDU\2QOLQH 6FL(-
/2DQG WKH861DWLRQDO /LEUDU\RI0HGLFLQH
3XE0HGXVLQJWKHIROORZLQJWHUPV
 6WUDWHJ\²Trypanosoma cruziXOWUDVWUXFWXUH
 6WUDWHJ\²Trypanosoma cruziPRUSKRORJ\
 6WUDWHJ\²Trypanosoma cruziOLIHF\FOH
 6WUDWHJ\²Trypanosoma cruziSURWHRPH
 6WUDWHJ\²Trypanosoma cruziWUDQVFULSWRPH
)URPWKHWRWDOQXPEHURIFLWDWLRQVREWDLQHG7D-
EOHWKHSDSHUVVHOHFWHGIRFXVHGRQWKHELROR-
J\RIWKHSURWR]RDQZLWKHPSKDVLVRQWKHHWLR-
SDWKRJHQHVLVFOLQLFGLDJQRVLVDQGWKHUDSHXWLFV
RI &KDJDV GLVHDVH DGGLQJ XS WR  DUWLFOHV
ZKLFKVHUYHGDVUHIHUHQFHWRWKLVSDSHU7KHDU-
WLFOHVZHUHGLVFXVVHGDQGWKHLQIRUPDWLRQRUJD-
QL]HG LQ VHFWLRQV³  FKDUDFWHUL]DWLRQRI WKH
SURWR]RDQ XOWUDVWUXFWXUH PRUSKRORJLFDO
DVSHFWV  OLIH F\FOH T. cruzi transcriptome 
DQDO\VLV T. cruzi SURWHRPHDQDO\VLV DQG 
ÀQDOFRQVLGHUDWLRQV
,QDGGLWLRQWRWKHDUWLFOHV,QWHUQDO0HGLFLQHDQG
,QIHFWLRXV'LVHDVHVWH[WERRNVZHUHDOVRFRQVXO-
WHGDVSDUWRIWKHELEOLRJUDSKLFUHVHDUFK
Results and discussion
Characterization of the protozoan
7KH VSHFLHV Trypanosoma cruzi LV D KHWHURJH-
QHRXV SRSXODWLRQ FRPSRVHG RI GLYHUVH VWUDLQV
FLUFXODWLQJLQQDWXUHZLWKJHQHWLFYDULDELOLW\RE-
VHUYHGDPRQJWKHP 2QHRI WKHÀUVWSUR-
SRVDOVRIT. cruziELRORJLFDOFKDUDFWHUL]DWLRQZDV
PDGHE\%UHQHUZKRGHVFULEHG<DQG
&/VWUDLQVDVSRODUVWUDLQVUHSUHVHQWDWLYHVRIWKH
VXEVWDQWLDOLQWUDVSHFLÀFYDULDELOLW\RIWKHSURWR-
]RDQ0RUHUHFHQWO\WKHPDLQFULWHULDXVHGLQWKH
FKDUDFWHUL]DWLRQRIWKHYDULRXVVWUDLQVRIT. cruzi 
LQFOXGHKDSORW\SHVGLVFUHWHW\SLQJXQLWV'78
ULERVRPDO'1$VFKL]RGHPHV]\PRGHPHVELR-
,QIHFWLR
Biology of Trypanosoma cruzi: An update
GHPHV VHQVLWLYLW\ WR FKHPRWKHUDSLFV YLUXOHQ-
FH DQG SDWKRJHQLFLW\ FOLQLFDO DQG SDWKRORJLFDO
IRUPVRIWKHGLVHDVHVSHFLHVRIYHUWHEUDWHKRVWV
LQIHFWHGDQGJHRJUDSKLFRULJLQ
$QHZDWWHPSWZDVUHFHQWO\PDGHWRXQLI\ WKH
FODVVLÀFDWLRQ RIT. cruzi strains  ZLWK WKH UH-
FRPPHQGDWLRQ IRU WKH FKDUDFWHUL]DWLRQ RI VL[
JURXSVFDOOHG7F,WR7F9,IRUGHWDLOVVHHUHIHUHQ-
FH7KLVFODVVLÀFDWLRQWRRNLQWRDFFRXQWSUH-
YLRXVVWXGLHVRIYDULRXVPDUNHUVIRUPDQ\LVROD-
WHVDQGNQRZQVWUDLQVKRZHYHUDWHVWLQJPRGHO
SURWRFROIRUFODVVLI\LQJQHZLVRODWHVDQGVWUDLQV
KDVQRW\HWEHHQVWDQGDUGL]HG
 
5HJDUGOHVV RI WKH FODVVLÀFDWLRQPHWKRG HPSOR-
\HGLWLVLPSRUWDQWQRWWRORVHVLJKWRIWKHODUJHU
JRDORIWKHSURSRVHGJURXSLQJVZKLFKLVHVWDEOLV-
KLQJFRUUHODWLRQVEHWZHHQWKHLQIHFWLQJVWUDLQDQG
WKH LPPXQRORJ\ SDWKRORJ\ FOLQLF WKHUDSHXWLFV
DQGHSLGHPLRORJ\RI&KDJDVGLVHDVH
Trypanosoma cruzi ultrastructure
7KHT. cruzi SODVPDPHPEUDQH 30 LV FRPSR-
VHG RI D OLSLG ELOD\HU LQZKLFK VHYHUDO SURWHLQV
DUH´ LPPHUVHGµ,WVPDLQFRPSRQHQWVDUH
proteins — LUUHJXODUO\GLVWULEXWHGGXHWRWKHLUGLV-
SODFHPHQWWKURXJKWKHOLSLGELOD\HUFDSSLQJDQG
SDWFKLQJPRYHPHQWVDVREVHUYHGLQWKHWU\SR-
PDVWLJRWHIRUPV —phospholipids³SKRVSKDWL-
G\OFKROLQHPRVWSUHYDOHQWSKRVSKDWLG\OHWKDQR-
ODPLQH3(DQGSKRVSKDWLG\OLQRVLWRO3,DQGLQ
VPDOOHUTXDQWLWLHVVSKLQJRP\HOLQ60SKRVSKD-
WLG\OVHULQH 36 FDUGLROLSLQ &/3 SKRVSKDWLGLF
DFLG 3$ SKRVSKDWLG\OLQRVLWRO SKRVSKDWH 3,3
DQG SKRVSKDWLG\OLQRVLWRO ELVSKRVSKDWH 3,3
WKHODWWHULPSRUWDQWLQWKHWUDQVGXFWLRQRIT. cruzi 
VLJQDO — DQGglycocalyx WKLQFRYHULQJWKHRX-
WHUPRVWVXUIDFHFRQVLVWLQJRIJO\FROLSLGVJO\FR-
SURWHLQVDQGOLSRSHSWLGHV2QWKHRXWHUVXUIDFH
DGHYHORSHGFHOOFRDWLVREVHUYDEOHWKUHHWLPHV
WKLFNHULQWU\SRPDVWLJRWHVWKDQLQHSLPDVWLJRWHV
7KH SUHVHQFH RI JO\JRSHSWLGHDVVRFLDWHG VLDOLF
DFLGLVDOVRGHVFULEHGSOD\LQJDQLPSRUWDQWUROH
LQ WKHT. cruzi PDFURSKDJH LQWHUDFWLRQ 2Q
WKHLQWHUQDOVLGHRIWKHPHPEUDQHPDQ\PLFUR-
WXEXOHVDUHREVHUYHGH[WHQGLQJIURPRQHHQGRI
WKHÁDJHOODWHWRWKHRWKHU7KHXVHRIPRGHUQ
PLFURVFRS\WHFKQLTXHVVXFKDVFU\RIUDFWXUHKDV
VKRZQGHWDLOVRIWKHPHPEUDQHVLQGLIIHUHQWUH-
JLRQVRIWKHSURWLVWDQGLQGLIIHUHQWPRUSKRORJL-
FDOIRUPVZKHUHVSHFLDOL]HGPDFURPLFURDQG
QDQRPHPEUDQHGRPDLQVKDYHEHHQREVHUYHG
,QSDUWLFXODU LQWUDPHPEUDQHGHQVLW\GLIIHUHQFHV
ZHUH QRWLFHG SRVVLEO\ UHODWHG WR WKH XQHTXDO
SUHVHQFHRILQWHJUDOPHPEUDQHSURWHLQVVSHFLÀF
WR HDFK VWDJH RI GHYHORSPHQW )RU LQVWDQFH LQ
HSLPDVWLJRWHIRUPVWKHÁDJHOODUPHPEUDQHZDV
IRXQGWRFRQWDLQDPXFKVPDOOHUQXPEHURILQ-
VHUWHGSDUWLFOHV WKDQ WKH UHVWRI WKHPHPEUDQH
FRYHULQJWKHERG\RIWKHSURWR]RDQ
 
7KHT. cruziF\WRSODVPSUHVHQWVGLIIHUHQWRUJDQH-
OOHVÀJXUHLQFOXGLQJ
 7KHVLQJOHWXEXODUmitochondrionSUHVHQWLQJ
LUUHJXODU ZDOOV DQG FULVWDH LWV DSSHDUDQFH
GHSHQGLQJRQWKHHYROXWLRQDU\VWDJHDQDO\-
]HGKDYLQJDVOLPLWLQJHOHPHQWDGRXEOHPL-
WRFKRQGULDO PHPEUDQH 7KH PLWRFKRQGULRQ
SUHVHQWV DQ LQWLPDWH UHODWLRQVKLS ZLWK WKH
NLQHWRSODVW³WKH\DUHLQIDFWFRQVLGHUHGDV
WKH VDPH VWUXFWXUH ³ ZLWK FRQWLQXLW\ EHW-
ZHHQWKHZDOOVRIERWKRUJDQHOOHV
 7KH kinetoplast D VWUXFWXUH SHFXOLDU WR WKH
RUGHU.LQHWRSODVWLGD FRQWDLQVKLJK FRQFHQ-
WUDWLRQV RI WKH SDUDVLWH·V H[WUDQXFOHDU '1$
NQRZQ DV NLQHWRSODVWLF RU N'1$ 8QOLNH
RWKHURUGHUVRIHXNDU\RWHV³ZKLFKSUHVHQW
URXJKO\ DURXQG  RI FHOOXODU '1$ LQ WKH
PLWRFKRQGULD³T. cruziFDQFRQFHQWUDWHEHW-
ZHHQWRRILWVWRWDO'1$LQWKHPLWR-
FKRQGULDOJHQRPH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LQEDVHFRPSRVLWLRQPROHFXODUVWUXF-
WXUH DQG DEVHQFH RI KLVWRQH ERQGV N'1$
QHWZRUN UHSOLFDWLRQ LQYROYHV WKH UHOHDVH RI
WKH PLQLFLUFOHV FRQWDLQHG LQ WKLV VWUXFWXUH
HQDEOLQJIXUWKHUUHSOLFDWLRQDQGLWVUHLQWHJUD-
WLRQWRWKHQHWZRUNE\WKHDFWLRQRIHQ]\PHV
NQRZQDVWRSRLVRPHUDVHV7KHPLQLFLUFOHVUH-
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N'1$ HTXLYDOHQW WR  WR  XQLWV
DFFRUGLQJWRWKHVSHFLHVDQGVWUDLQVRIWU\SD-
QRVRPDWLG 0D[LFLUFOHV DUH RI OHVVHU LPSRU-
WDQFHWRWKHVSDWLDOPDLQWHQDQFHRIWKHN'1$
VRPHPXWDQWVRIWKHTrypanosomaJHQXV
QRW SUHVHQWLQJ WKHP  0LQLFLUFOHV DUH
KHWHURJHQHRXV LQ VHTXHQFLQJ GHVSLWH WKHLU
SUHVHQFHZLWKLQWKHVDPHVSHFLHVLQUHODWLYHO\
KRPRJHQRXV VL]HV  7KLV KHWHURJHQHLW\
ZLWKLQ WKH N'1$ QHWZRUNV LV QRW DEVROXWH
WKHUHXVXDOO\LVDFHUWDLQGHJUHHRIKRPRORJ\
DPRQJ WKHP$QDO\VLVRI WKH UHJLRQV IRXQG
LQWKHPLQLFLUFOHVUHYHDOVPLQLUHSHDWVVLPLODU
LQWUDVSHFLÀF VHTXHQFHVYDU\LQJ IURP WR
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WKHFRQVHUYHGUHJLRQZLWKESDUUDQJHG
LQFRPSRVLWLRQVRI UHSHWLWLRQVSRVLWLRQHGDW
IURPHDFKRWKHUZLWKWKUHHFRQVHUYHGVH-
TXHQFHEORFNV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7KHPDLQIXQFWLRQ
VXJJHVWHG IRU WKH PD[LFLUFOHV LV HQFRGLQJ
UHVSLUDWRU\FKDLQHQ]\PHV³VXFKDV$73DVH
DQGF\WRFKURPR[LGDVH³DQGWKH\DUHFRQ-
VLGHUHGWUXHUHSUHVHQWDWLYHVRIPLWRFKRQGULDO
'1$   ZKLOH WKH PLQLFLUFOHV DSSHDU WR
FRGH JXLGH ULERQXFOHLF DFLGV J51$ UHTXL-
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DIXQFWLRQVLPLODUWRWKDWRIWKHPD[LFLUFOHVLQ
WKHFRGLQJRIJHQHWLFLQIRUPDWLRQQHFHVVDU\
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 7KHkinetosomeDOVRFDOOHGEDVDOERG\LVWKH
FRQWLQXDWLRQRIWKHÁDJHOOXPDQG LVFORVHO\
DVVRFLDWHGZLWKWKHNLQHWRSODVWWKDQNVWRWKH
FRQQHFWLRQ EHWZHHQ WKHVH WZR VWUXFWXUHV
IRUPHGE\QXPHURXVSURWHLQÀODPHQWV
 7KH glycosomes³ZKLFKDFFRUGLQJWR6RX]D
³DUHVSKHULFDORUHORQJDWHGVWUXF-
WXUHVVXUURXQGHGE\DPHPEUDQHSUHVHQWLQJ
D KRPRJHQHRXV PHPEUDQH ,QLWLDOO\ WKHVH
RUJDQHOOHV ZHUH FDOOHG PLFURFRUSXVFOHV LQ
DQDORJ\ WR WKH FDWDODVH HQ]\PHFRQWDLQLQJ
VWUXFWXUHVIRXQGLQPDPPDOLDQFHOOVWKDWZHUH
ODWHUFDOOHGSHUR[LVRPHV+RZHYHUXQOLNHWKH
VWUXFWXUHRIPDPPDOLDQ FHOOV WKHPDLQ VSH-
FLÀFFKDUDFWHULVWLFWKDWJLYHVQDPHWRWKLVRU-
JDQHOOH LQ WU\SDQRVRPDWLGV LV WKH SUHVHQFH
RIDPDMRULW\RIJO\FRO\VLVHQ]\PHV*O\FRVR-
PHV DUH FXUUHQWO\ FRQVLGHUHG D VSHFLDO W\SH
RISHUR[LVRPHV LQ WU\SDQRVRPDWLGVEHFDXVH
LQVRPHVSHFLHVWKHSUHVHQFHRIFDWDODVHZDV
DOVRGHPRQVWUDWHGLQWKLVRUJDQHOOH
7KHÁDJHOOXPLVPDGHXSRIQLQHPLFURWXEXOH
SDLUVDUUDQJHGLQDFLUFOHDORQJZLWKWZRFHQ-
WUDOPLFURWXEXOHV DOO LPPHUVHG LQ F\WRSODV-
PLF PDWUL[ VXUURXQGHG E\ D FHOOXODU PHP-
EUDQHLQLWVIXOOH[WHQVLRQSUHVHQWLQJLQWKH
UHJLRQZKHUHLWLVLPSODQWHGLQWKHFHOOERG\
DQLQYDJLQDWLRQFDOOHGWKHÁDJHOODUSRFNHW
 7KHGolgi structure LV VLPLODU WRPDPPDOLDQ
*ROJLFRPSOH[DQGLVHQJDJHGLQSURWHLQJO-
\FRVLODWLRQDQGPHPEUDQHWUDIÀFNLQJWRR
7KH cytostome VHHPVWREHDVSHFLDOL]HG LQ-
YDJLQDWLRQRIWKHSODVPDPHPEUDQHWKDWSH-
QHWUDWHVLQWRWKHFHOOERG\DQGLVLQYROYHGLQ
HQGRF\WLF DFWLYLW\ HVSHFLDOO\ LQ HSLPDVWLJR-
WHVWKHF\WRVWRPHLVUHVSRQVLEOHIRUDWDERXW
RIWRWDOHQGRF\WRVLV
7KHÁDJHOODUSRFNHWLVDVWUXFWXUHDWWKHEDVH
RIWKHÁDJHOOXPDQGLVUHVSRQVLEOHIRUHQGR-
F\WLF DQG H[RF\WLF DFWLYLWLHV  ,Q Trypano-
soma bruceiLWLVLQYROYHGLQPDQ\ELRORJLFDO
SURFHVVHV VXFKDV FHOO SRODULW\ FHOO GLYLVLRQ
SURWHLQWUDIÀFNLQJDQGLPPXQHHYDVLRQ
 7KH reservosomes DUH GHVFULEHG DV D JURXS
RIPRQROD\HUVURXQGHGRU LUUHJXODUVWUXFWX-
UHVFRQWDLQLQJVHYHUDOLQFOXVLRQVLQWKHLUPD-
WUL[ 7KH\ DUH FRQFHQWUDWHG DW WKH SRVWHULRU
UHJLRQRIWKHSDUDVLWHVDQGGLVDSSHDUGXULQJ
WKH WUDQVIRUPDWLRQ RI HSLPDVWRJRWHV LQWR
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WU\SRPDVWLJRWHV 7KH\ KDYH SURWHDVHV DQG
DFFXPXODWHSURWHLQVIURPHQGRF\WRVLV
 7KH acidocalcisome LV D YDFXRODU RUJDQHOOH
DEOHWRWUDQVSRUWSURWRQVDQGFDOFLXP7KH\
FRQWDLQ FDOFLXP SKRVSKRUXV VRGLXP SR-
WDVVLXPDQG]LQF7KH\DUHLQYROYHGZLWKWKH
VWRUDJHRIWKLVHOHPHQWVDQGSKRVSKRUXVGH-
ULYDWLYHFRPSRXQGVDVSRO\SKRVSKDWHFRP-
SRXQGV ,Q DGGLWLRQ WKH\ SDUWLFLSDWH LQ S+
KRPHRVWDVLVDQGRVPRUHJXODWLRQ
7KHVWUXFWXUHRIWKHQXFOHXVFRUUHVSRQGVWRWKH
SDWWHUQREVHUYHG LQRWKHUHXNDU\RWLFFHOOV 
DQGPD\KDYHYDU\LQJVKDSHVGHSHQGLQJRQWKH
SDUDVLWHHYROXWLRQDU\IRUP
Morphological aspects
,Q RUGHU WR DGDSW WR WKH GLIIHUHQW LQWHULRUPL-
FURHQYLURQPHQWVRI LWVKRVWVT. cruziPXVWXQ-
GHUJR ELRORJLFDO WUDQVIRUPDWLRQV ZKLFK FDXVH
VWUXFWXUDO DQG PHWDEROLF FKDQJHV DQG HQDEOH
WKHYLDELOLW\RIWKHLQIHFWLRQ7KHKRVWDQLPDOV
RI WKHT. cruzi F\FOH LQFOXGHDPDPPDODQGDQ
LQYHUWHEUDWHSHUIRUFHKHPDWRSKDJHZKLFKDFWV
DVDYHFWRUEHORQJLQJWRWKHRUGHU +HPLSWHUD
IDPLO\ 5HGXYLLGDH VXEIDPLO\ 7ULDWRPLQDH 
7KHSURWR]RDQKDV WKUHHHYROXWLYH IRUPV 
LGHQWLÀHG PRUSKRORJLFDOO\ E\ RSWLF PLFURVFR-
S\E\WKHSRVLWLRQRIWKHNLQHWRSODVWLQUHODWLRQ
WR WKH FHOO·VQXFOHXVDQGE\ WKHHPHUJHQFHRI
WKHÁDJHOOXPDPDVWLJRWHVHSLPDVWLJRWHVDQG
WU\SRPDVWLJRWHV
7KHamastigoteÀJXUHLVWKHLQWUDFHOOXODUIRUP
of T. cruziIRXQGLQWKHWLVVXHVRIWKHYHUWHEUDWH
KRVW,WODFNVDQH[WHULRUÁDJHOOXPDQGXQGXODWLQJ
PHPEUDQH³RQDFFRXQWRIWKLVLWVPRYHPHQW
LVRQO\E\ URWDWLRQ³DQG LWPHDVXUHV URXJKO\
PEHWZHHQDQGPLQGLDPHWHU,W
PXOWLSOLHVE\ ORQJLWXGLQDOELQDU\GLYLVLRQHYHU\
KRXUVWUDQVIRUPLQJLQWRWKHEORRGWU\SRPDV-
WLJRWHDSSUR[LPDWHO\WRKRXUVSULRUWRFHOO
UXSWXUH7KHDPDVWLJRWHIRUPVZKHQUHOHDVHGLQ
WKHFLUFXODWLRQDUHDOVRFDSDEOHRILQIHFWLQJQHZ
FHOOV  $GGLWLRQDOO\ LW ZDV UHFHQWO\ GHPRQV-
WUDWHG XVLQJ JHQHWLFDOO\ PRGLÀHG ÁXRUHVFHQW
SURWR]RD WKDW WKHHSLPDVWLJRWH IRUPVDUHDOVR
infective  7KLV VDPH JURXS RI UHVHDUFKHUV
GHPRQVWUDWHG WKDW DOWKRXJK WKH HSLPDVWLJRWH
IRUPV DUH DV LQIHFWLYH DV WU\SRPDVWLJRWHV DQG
DPDVWLJRWHV WKHUH DUH WKUHHGLIIHUHQW IRUPVRI
UHSOLFDWLRQGLIIHUHQWLDWLRQ DQG UHOHDVH WLPH LQ
UHODWLRQWRWKHFRQFOXVLRQRIRQHFHOOF\FOH
7KHepimastigote IRUP LV IRXQG LQ WKHGLJHVWLYH
WUDFWRIWKHWULDWRPLQHDVZHOODVLQWKHDQDOJODQGV
RIRSRVVXPV,WSUHVHQWVDIUHHÁDJHOOXPNLQHWR-
SODVWDQWHULRUWRWKHQXFOHXVDQGSRRUO\GHYHOR-
SHG XQGXODWLQJPHPEUDQHPHDVXULQJ EHWZHHQ
DQGPLQFOXGLQJWKHIUHHÁDJHOOXP7KH
QXFOHROXVLVVSKHULFDOJHQHUDOO\RFFXS\LQJDFHQ-
WUDOSRVLWLRQLQWKHQXFOHXV,WLVTXLWHPRELOH
SUHVHQWLQJ LQWHQVHUHSOLFDWLYHDFWLYLW\³DOVRE\
ORQJLWXGLQDO ELQDU\ GLYLVLRQ ³ DQG RIWHQWLPHV
IRUPLQJ URVDFHD 7KLV HYROXWLYH IRUP GRHV QRW
ZLWKVWDQGWKHWHPSHUDWXUHRIo&ZLWKDEHWWHU
GHYHORSPHQWLQWKHUDQJHRIo&
7KHtrypomastigoteGRHVQRWSRVVHVVUHSOLFDWLYH
FDSDELOLW\ DQGFRUUHVSRQGV WR WKHH[WUDFHOOXODU
LQIHFWLYH IRUP ORFDWHG LQ ERWK WKH LQYHUWHEUD-
WH DQG YHUWHEUDWH KRVWV DV WKHPHWDF\FOLF DQG
EORRG WU\SRPDVWLJRWH UHVSHFWLYHO\ 7KHmeta-
cyclic trypomastigote LV IRXQG LQ WKH ÀQDO SRU-
WLRQV RI WKH LQWHVWLQH RU LQ WKH0DOSLJKL WXEHV
RI WKH LQVHFW YHFWRU0RUSKRORJLFDOO\ LW UHVHP-
EOHV WKH WKLQ IRUPV RI WKH EORRG WU\SRPDVWL-
JRWHVPHDVXULQJ URXJKO\ P ,W SUHVHQWV D
ODUJH DQG FHQWUDO QXFOHXV DQG D NLQHWRSODVW RIFigure 1. 7U\SDQRVRPDFUX]LHSLPDVWLJRWHXOWUDVWUXFWXUHGLDJUDP2ULJLQDOÀJXUHE\-/5)LHWWR
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KLJK'1$GHQVLW\ LQD WHUPLQDOSRVWHULRUSRVL-
WLRQ7KHÁDJHOOXPLVVKRUWHU³HPHUJLQJIURP
WKHEDVDOFRUSXVFOHQHDUWKHNLQHWRSODVW³DQG
WKHXQGXODWLQJPHPEUDQHLVXVXDOO\QDUURZ7KH
blood trypomastigote LV REVHUYHG LQ WKH EORRG
DQGRWKHUERG\ÁXLGV³VXFKDVWKHFHUHEURV-
SLQDOÁXLGDQGO\PSK³RIWKHYHUWHEUDWHKRVWV
7KHÁDJHOOXPHPHUJHVIURPWKHEDVDOFRUSXVFOH
QHDU WKH NLQHWRSODVW DQG LV ORQJ UHSUHVHQWLQJ
RQDYHUDJHRQHWKLUGRI WKH OHQJWKRI WKHSUR-
WR]RDQ7KHXQGXODWLQJPHPEUDQHLVQDUURZ,W
PHDVXUHV EHWZHHQ  DQG  P LQFOXGLQJ D
IUHHÁDJHOOXP
Life cycle
7KHT. cruzi OLIHF\FOH LVFRPSOH[ÀJXUHDQG
LVPDUNHGE\DVHULHVRIWUDQVIRUPDWLRQV
:KHQ IHHGLQJ WKH LQIHFWHG WULDWRPLQH UHFHLYHV
D VLJQLÀFDQW DPRXQW RI EORRG LQ LWV GLJHVWLYH
V\VWHPWKDWIRUFHVWKHHOLPLQDWLRQRIWKHPDVV
RI DFFXPXODWHG H[FUHWD ³ FRQVLVWLQJ RI IHFHV
DQGXULQH³ZKLFKLVQRUPDOO\GHSRVLWHGRQWKH
VNLQVXUIDFH7KHVHZDVWHVFRQWDLQ WKHmetacy-
clic trypomastigotesZKLFKE\DFWLYHPRYHPHQW
DQG UHOHDVH RI KLVWRO\WLF HQ]\PHV DFWLYHO\ SH-
QHWUDWHWKHVNLQRUPXFRVD6KRXOGSUXULWXVRF-
FXU WKHUHPD\EH H[FRULDWLRQRI WKH VLWH³DV
DUHVXOWRIVFUDWFKLQJ³IDFLOLWDWLQJSHQHWUDWLRQ
RIWKHSURWR]RDQDGGLWLRQDOO\WKHSDUDVLWHPD\
EHWUDQVIHUUHGWRRWKHUUHJLRQVRIWKHVNLQRUWR
WKHRFXODUPXFRVD2QFHWKHPHWDF\FOLF WU\SR-
PDVWLJRWHV UHDFK WKH WLVVXH RI WKHLU YHUWHEUDWH
KRVWWKH\DUHHQGRF\WHGE\WKHORFDOPRQRQX-
FOHDUSKDJRF\WLFV\VWHPRUE\RWKHUQRWW\SLFD-
OO\SKDJRF\WLFFHOOW\SHVLQDSURFHVVNQRZQDV
LQGXFHG SKDJRF\WRVLV ,Q WKH SDUDVLWRSKRURXV
YDFXROH IRUPHG DIWHU SHQHWUDWLRQ RI WKH KRVW
FHOOWKHWU\SRPDVWLJRWHVUHOHDVHSURWHLFIDFWRUV
WKDW DFW LQ WKH UHOHDVH RI WKLV RUJDQHOOH XVLQJ
IRULQVWDQFHDF\WRWR[LFSURWHLQ7F72;ZKLFK
SUHVHQWVVRPHVLPLODULWLHVWRWKHSHUIRULQVRIWKH
F\WRWR[LF 7 O\PSKRF\WHV  LQ DGGLWLRQ WR WKH
WUDQVVLDOLGDVHVYHU\DEXQGDQWHQ]\PHV LQWKLV
SURWR]RDQ $OWKRXJK WKH WUDQVVLDOLGDVHV KDYH
EHHQLPSOLFDWHGLQWKHSHQHWUDWLRQRIWKHKRVW·V
FHOOV WKHLU IXQFWLRQ LQ WKLV VWDJH KDV QRW EHHQ
HQWLUHO\HOXFLGDWHG2QWKHRWKHUKDQGWKHUHLV
HYLGHQFH WKDW WUDQVVLDOLGDVHLQGXFHG UHPRYDO
RIWKHVLDOLFDFLGRIWKHO\VRVRPLFJO\FRSURWHLQV
IDFLOLWDWHVWKHUXSWXUHRIWKHSKDJRVRPDOPHP-
EUDQHE\7F72;SURPRWLQJWKHUDSLGHVFDSHRI
WKHSURWLVWIURPWKHSKDJRVRPH
Figure 2. < VWUDLQ ,QWUDFHOOXODU DPDVWLJRWHV Trypanosoma cruzi 
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Figure 3. Trypanosoma cruzi OLIH F\FOH ,Q $ GHYHORSPHQW LQ WKH
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7KH WU\SRPDVWLJRWHVDUH WKXV UHOHDVHG LQWR WKH
F\WRSODVP DQG LQ WKLV HQYLURQPHQW XQGHUJR D
VLJQLÀFDQW VWUXFWXUDO WUDQVIRUPDWLRQ GLVDSSHD-
UDQFH RI WKH IUHH ÁDJHOOXP DQG WKH XQGXODWLQJ
PHPEUDQHURXQGLQJRIWKHLUVKDSHVL]HUHGXF-
WLRQ LQWR amastigotes 7KHVH IRUPV ZLOO PXOWL-
SO\E\VXFFHVVLYHELQDU\GLYLVLRQVXVXDOO\QLQH
SURGXFLQJ IURP  WR  SURWLVWV GHSHQGLQJ
RQWKHT. cruziVWUDLQDQGWKHFHOOW\SHLQYROYHG
$SSUR[LPDWHO\KRXUVSULRUWRFHOOUXSWXUHWKH
amastigotes transform into blood trypomasti-
gotesZKLFKDIWHUO\VLVRIWKHLQIHFWHGFHOOPD\
SHQHWUDWHQHZQXFOHDWHGFHOOVRIWKHYHUWHEUDWH
KRVWHVSHFLDOO\VPRRWKPXVFOHVNHOHWDOFDUGLDF
DQGQHUYRXVHQDEOLQJWKHLUSHUVLVWLQJSUHVHQFH
LQ WKHKRVW'XH WR WKHFLUFXODWLRQRI WKHblood 
trypomastigote IRUPV WUDQVIXVLRQDO DQG FRQ-
JHQLWDO WUDQVPLVVLRQ FDQ RFFXU³ LQ WKH ODWWHU
FDVHUHODWHGWRWKHPXOWLSOLFDWLRQRIWKHSDUDVLWH
LQ WKH SODFHQWD ,I WKH YHUWHEUDWH KRVW LV ELWWHQ
E\ DQRWKHU WULDWRPLQH LWPD\ LQJHVW WKHblood 
trypomastigotes ZLGH IRUPV ZKLFK ZLOO UHDFK
WKHVWRPDFKPLGJXWDQGKLQGJXWRIWKHLQVHFW
WUDQVIRUPLQJLQWRHSLPDVWLJRWHVZKLFKPXOWLSO\
VHTXHQWLDOO\WUDQVIRUPLQJLPPHGLDWHO\LQWRPH-
WDF\FOLFWU\SRPDVWLJRWHVLQDSURFHVVFDOOHGPH-
WDF\FORJHQHVLV7KHVHZLOODGKHUHE\WKHH[WHUQDO
ÁDJHOOXPWRWKHVXUIDFHRIWKHKLQGJXWZDOODQG
SDUWRIWKHVHZLOOEHFDUULHGE\WKHMHWRIH[FUHWD
WKDWGUDJVWKHPWRWKHRXWVLGHDOORZLQJIRUWKHLU
GHSRVLW RQ WKH VNLQ VXUIDFH DQG FRQVHTXHQWO\
SUHVHQWLQJDSRWHQWLDOLQIHFWLRQIRUWKHVRXUFHRI
WKHEORRGPHDODQGWKXVUHVWDUWLQJWKHF\FOH
Trypanosoma cruzi transcriptome analysis 
5HFHQWJHQHWLFVWXGLHVKDYHVKRZQLQWUDVSHFLÀF
GLIIHUHQFHVEHWZHHQWKHJHQRPHVRIWKHWZRODU-
JHUVWUDLQV of T. cruzi6\OYLR;DQG&/%UHQHU
 7KLV ZRUN GLG QRW ÀQG JUHDW GLIIHUHQFHV LQ
WKHFKLHIJHQHWLFFRQWHQWE\PHDQVRIDQDO\VLV
RISUHVHQFHDEVHQFHEXWRSHQUHDGLQJIUDPHV
LQ &/ %UHQHU DUH DEVHQW LQ 6\OYLR ;0DQ\
PXOWLFRS\JHQH IDPLOLHVDUHVXEVWDQWLDOO\ UHGX-
FHG LQ6\OYLR; 6XFK LQWUDVSHFLÀFGLIIH-
rence in T. cruziJHQRPHPD\JHQHUDWHGLYHUJLQJ
JHQHH[SUHVVLRQSDWWHUQVZKDWPLJKWEHXVHG
LQ IXWXUHVWUDWHJLHVRIFRQWURORI WKHSDWKRJHQ
7KLV GLIIHUHQFH PD\ KDYH HSLGHPLRORJLF DQG
IXQFWLRQDO LPSOLFDWLRQV ZKLFK PXVW EH LQYHVWL-
JDWHG WKURXJK WKH DQDO\VLVRI WKHJHQRPHH[-
SUHVVLRQRIWKRVHVWUDLQV7KXVWKHLPSRUWDQFHRI
LQWHJUDWLQJGLVWLQFWUHVHDUFKÀHOGVLQSDUWLFXODU
WKH ´RPLFVµ VFLHQFHV³JHQRPLFV WUDQVFULSWR-
PLFV DQG SURWHRPLFV³ DLPLQJ WR XQGHUVWDQG
WKHLQWUDVSHFLÀFYDULDELOLW\RIWKHSDWKRJHQ
:LWKWKHDGYDQFHVLQJHQRPLFVHTXHQFLQJ'1$
PLFURDUUD\V SURYLGH D SRZHUIXO DQDO\WLFDO SODW-
IRUP IRU WKHGHWHUPLQDWLRQRI JOREDO JHQH H[-
SUHVVLRQSDWWHUQVEDVHGRQWKHTXDQWLÀFDWLRQRI
P51$OHYHOV7KHUHLVDYDULHW\RIVWXGLHVHP-
SOR\LQJ WKLVPHWKRGRORJ\ IRU WKH VWXG\RI WKH
DEXQGDQFHRIWUDQVFULSWVLQLeishmaniaVSSDQG
T. brucei EXW IHZHU VWXGLHV WKDW DSSURDFK WKH
TXHVWLRQRIWKHUHJXODWLRQRIJHQHH[SUHVVLRQLQ
T. cruzi0LFURDUUD\DQDO\VLVRIJHQHH[SUHVVLRQ
GXULQJWKHOLIHF\FOHRIWKHVHSURWR]RDLVDQH[-
FHOOHQWZD\RILGHQWLI\LQJSRVVLEOHVLWHVIRUGUXJ
DFWLRQDQGWKHGHYHORSPHQWRIYDFFLQHVWDNLQJ
LQWR DFFRXQW WKH DSSURSULDWH H[SUHVVLRQ SDW-
WHUQV7KHLQLWLDOVWXGLHVRQT. cruziKDGDUHVWULF-
WHGJOREDOFRYHUDJH³GXHWRWKHDEVHQFHDWWKH
WLPHRIDFRPSOHWHUHIHUHQFHJHQRPH³XVLQJD
VPDOOQXPEHURIVHOHFWHGRUUDQGRP([SUHVVHG
6HTXHQFH 7DJV (67 RU 2SHQ 5HDGLQJ )UDPH
25) EDVHG RQ JHQRPH VHTXHQFLQJ OLEUDULHV
QRUPDOL]HG RU QRW WR GHWHUPLQH WKH UHODWLYH
DEXQGDQFHRIP51$VLQWKHGLIIHUHQWVWDJHVRI
WKHFRPSOH[ OLIHF\FOHRI WKLVSURWLVW :LWK
WKHFRQFOXVLRQRIWKHVHTXHQFLQJSURMHFWVDQGLQ
SRVVHVVLRQ RI FRPSOHWH LQIRUPDWLRQ DERXW WKH
JHQRPH RI WKHVH PLFURRUJDQLVPV VHYHUDO UH-
VHDUFKJURXSVKDYHLQYHVWHGHIIRUWVLQWKHTXDQ-
WLÀFDWLRQ DQG GHGXFWLRQ RI WKH WUDQVFULSWRPH
GXULQJFHOOXODUGLIIHUHQWLDWLRQDQGGHYHORSPHQW
XVLQJROLJRWLGHZKROHJHQRPHPLFURDUUD\V
2QHRIWKHÀUVWVWXGLHVGHVFULEHGWKHGHYHORS-
ment of a T. cruzi'1$PLFURDUUD\V\VWHPXVLQJ
DOLPLWHGQXPEHUDQGSDUWLDOO\VHTXHQFHGJHQR-
PLF IUDJPHQWV DQG 25)V IRU WKH LGHQWLÀFDWLRQ
 $62&,$&,Ï1&2/20%,$1$'(,1)(&72/2*Ë$ ,QIHFWLR
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RIRYHUH[SUHVVHGJHQHVGXULQJWKHWUDQVIRUPD-
WLRQRIWU\SRPDVWLJRWHVLQWRDPDVWLJRWHVLQWKH
%UD]LOVWUDLQ7KLVODUJHVFDOHJHQHH[SUHVVLRQ
DQDO\VLV LGHQWLÀHG  RYHUH[SUHVVHG JHQHV LQ
DPDVWLJRWHVHYLGHQFLQJIRUWKHÀUVWWLPHJHQHV
WKDWSRWHQWLDOO\UHJXODWHDWWKHP51$OHYHOWKH
PROHFXODUHYHQWVLQYROYHGZLWKWKHWUDQVFULSWLRQ
VWDJHLQWKHVHPLFURRUJDQLVPV
2YHUDOOVRPHSUHYLRXVVWXGLHVRIT. cruzi microa-
UUD\VDQGWKRVHRIRWKHUUHODWHGSURWR]RDRIWKH
KinetoplastidaRUGHUKDYHVXJJHVWHGWKDWIRUWKH
PDMRULW\ RI WKH JHQHV RI WKHVH RUJDQLVPV WKH
DEXQGDQFH RI WUDQVFULSWV GRHV QRW YDU\ VLJQLÀ-
FDQWO\EHWZHHQWKHOLIHF\FOHVWDJHVDQGUDUHO\FR-
UUHODWHVZLWKWKHDEXQGDQFHRISURWHLQV7KLVODVW
LVVXH LVYHU\ LPSRUWDQW VLQFH LW LVDVVXPHGWKDW
LQ WKHVHRUJDQLVPV WUDQVFULSWLRQ LQLWLDWLRQSOD\V
DPLQRUUROHLQJHQHH[SUHVVLRQGXHWRWKHJHQH-
UDOO\DFFHSWHGYLHZWKDWFRQWUROLVDOPRVWHQWLUHO\
SRVWWUDQVFULSWLRQV 7KH 25)V DUH RUJDQL]HG LQ
ORQJ DUUD\V DQG DUH WUDQVFULEHG DVSRO\FLVWURQLF
SUHFXUVRU51$VDQGDUHVXEVHTXHQWO\SURFHVVHG
LQWRLQGLYLGXDOP51$VE\WUDQVVSOLFLQJDQGSR-
O\DGHQ\ODWLRQ VXSSRUWLQJ WKH FRQFHSW WKDW WKH
DEXQGDQFH RI WUDQVFULSWV LV ODUJHO\ FRQVWLWXWLYH 
7KHVHVPDOOYDULDWLRQVLQWKHDEXQGDQFHRI
P51$V REVHUYHG PD\ UHVXOW GLUHFWO\ IURP WKH
WU\SDQRVRPDWLGELRORJ\ZKLFKKDYHIHZNQRZQ
51$SRO\PHUDVH,,SURPRWHUVDQGPD\EHODUJHO\
LQFDSDEOH RI FRQWUROOLQJJHQH H[SUHVVLRQ DW WKH
OHYHORIWUDQVFULSWLRQLQLWLDWLRQ +RZHYHUWKH-
VHGLIIHUHQFHVLQVWDJHVSHFLÀFUHJXODWLRQRIWKH
UHODWLYHDEXQGDQFHRIWUDQVFULSWVPD\DOVROLNHO\
EHVXEMHFWWRVHOHFWLYHPHFKDQLVPVRIP51$GH-
JUDGDWLRQDQGWUDQVODWLRQYLDVSHFLÀFVHTXHQFHV
SUHVHQWLQWKH·875UHJLRQV
 
$QDGGLWLRQDOFRQWULEXWLRQWRWKHGHEDWHRQWKH
XVHIXOQHVV RI PLFURDUUD\ VWXGLHV LQ WU\SDQRVR-
PDWLGV ZDV WKH RYHUDOO REVHUYDWLRQ LQ SUHYLRXV
VWXGLHV WKDW UHODWLYHO\ IHZ JHQHV H[KLELW VLJQLÀ-
FDQWUHJXODWLRQRIWKHUHODWLYHDEXQGDQFHRIWKH
WUDQVFULSWRPH )RU H[DPSOH .RXPDQGRX et al
XVLQJDUUD\VWDUJHWHGWRWKHT. bruceiPHPEUDQH
WUDQVSRUWV\VWHPaRIWKHJHQRPHWRFRP-
SDUHFKDQJHV LQ WKH WUDQVFULSWRPHEHWZHHQ WKH
EORRG DQG SURF\FOLF SURPDVWLJRWHV IRXQG WKDW
RQO\ RI WKHJHQHVZHUHTXDQWLWDWLYHO\GLIIH-
UHQWLDOO\UHJXODWHGEHWZHHQWKHWZRVWDJHVRIWKH
OLIHF\FOH5RFKHWWHet alXVHGHQWLUHJHQRPH
ROLJRPLFURDUUD\VWRFRPSDUHWKHWUDQVFULSWRPH
RI WKHSURF\FOLF DPDVWLJRWHVDQGSURPDVWLJRWHV
DQGGHPRQVWUDWHGWKDWRQO\RIWKHJHQHVLQ
L. infantumDQGRIWKHJHQHVLQL. majorZHUH
GLIIHUHQWLDOO\ UHJXODWHG GXULQJ GHYHORSPHQW 
7KHVHREVHUYDWLRQVVXEVWDQWLDWHWKHFRQFHSWWKDW
WKHDEXQGDQFHRIWUDQVFULSWVLQT. bruceiDQGLeis-
hmania VSSDUH ODUJHO\FRQVWLWXWLYH WKURXJKRXW
GHYHORSPHQW7KLVVFHQDULRKDVEHHQUHLQIRUFHG
VHYHUDOWLPHVE\VXEVHTXHQWVWXGLHVERWKLQLeis-
hmaniaVSSDVZHOODVT. brucei 
,QFRQWUDVWWRWKHVHSXEOLFDWLRQVDVWXG\RIT. cruzi 
³XVLQJIXOOJHQRPHPLFURDUUD\V³GHPRQVWUD-
WHGWKDWDSSUR[LPDWHO\RIWKH
ROLJRVGHWHFWHGWUDQVFULSWVDERYHEDFNJURXQGOH-
YHOVDQGWKURXJKVLJQLÀFDQFHDQDO\VLVRI WKHPL-
FURDUUD\V 6$0 WKH UHODWLYHDEXQGDQFHRI WKHVH
WUDQVFULSWV ZDV VLJQLÀFDQWO\ GLIIHUHQWLDOO\ XS RU
GRZQUHJXODWHG LQ RI JHQHV LQ DW OHDVW RQH
RIWKHIRXUVWDJHVRIWKHT. cruziOLIHF\FOH7KH
FRPSDULVRQRIWKHJHQHVUHJXODWHGLQWKHVDPHGL-
UHFWLRQEHWZHHQWZROLIHVWDJHVVKRZHGWKDW
ZHUHFRLQGXFHGLQWKHGHYHORSPHQ-
WDOVWDJHVWKDWRFFXUZLWKLQWKHVDPHKRVWPDP-
PDOLDQ KRVW ³ DPDVWLJRWHV DQG WU\SRPDVWLJR-
WHVLQVHFWKRVWV³HSLPDVWLJRWHVDQGPHWDF\FOLF
WU\SRPDVWLJRWHVZKLOH URXJKO\  
ZHUHFRLQGXFHGLQVWDJHVZLWKVLPLODUELRORJLFDO
IXQFWLRQV)RULQVWDQFHJHQHVLQDPDVWLJRWHVDQG
HSLPDVWLJRWHVSUROLIHUDWLYHSKDVHVZHUHHQULFKHG
LQWKRVHLQYROYHGLQ'1$UHSDLU/LNHZLVHWKHFR
LQGXFHGJHQHVLQWULSRPDVWLJRWHVDQGPHWDF\FOLF
WU\SRPDVWLJRWHV LQIHFWLYH VWDJHV ZHUH HQULFKHG
LQ WUDQVVLDOLGDVHV 76ZKLFKDUH LQYROYHG LQ WKH
invasion process 7KHGLIIHUHQWLDOH[SUHVVLRQIRU
RIWKHVHJHQHVZDVFRQÀUPHGLQWHUPVRIGLUHF-
WLRQRIH[SUHVVLRQE\TXDQWLWDWLYH3&5DOWKRXJK
WKHUHDUHVRPHTXDQWLWDWLYHGLIIHUHQFHVSUREDEO\
DVDUHVXOWRIGLIIHUHQFHVLQG\QDPLFVEHWZHHQWKH
WZRSODWIRUPV
,QIHFWLR
Biology of Trypanosoma cruzi: An update
7KH UHDVRQV IRU WKH ZLGH GLVSDULWLHV LQ WKH GH-
JUHHRIWUDQVFULSWDEXQGDQFHEHWZHHQT. cruziDQG
RWKHUSUHYLRXVVWXGLHVDFFRUGLQJWRWKHDXWKRUV
DUHPDQ\)LUVWWKHXVHRIROLJRQXFOHRWLGHSUREHV
GHVLJQHGZLWKDPRUHXQLIRUPVWDQGDUGIRUNLQH-
WLF K\EULGL]DWLRQ DQG JUHDWHU JHQRPH FRYHUDJH
PD\ LQFUHDVH WKH SHUFHQWDJH RI VWDJHUHJXODWHG
JHQHV LQUHODWLRQWRSUHYLRXVVWXGLHVRIRWKHU.L-
QHWRSODVWLGD $FFRUGLQJ WR WKH DXWKRUV WKH VWD-
WLVWLFDOPHWKRGXVHGLQWKHGDWDSURFHVVLQJFRXOG
QRW KDYH FRQWULEXWHG WR WKH RYHUHVWLPDWLRQ RI
WKHQXPEHURISRWHQWLDOO\ UHJXODWHGJHQHVVLQFH
UHDQDO\VLVRIWKHGDWDRI5RFKHWWHet al 
XVLQJ WKHLURZQVWDWLVWLFDOSDFNDJH IRUGHWHFWLRQ
GHPRQVWUDWHGVLPLODU IUHTXHQF\SHUFHQWDJHV
for L. infantumRIWKHGLIIHUHQWLDOO\H[SUHVVHGJH-
QHVDPRQJDPDVWLJRWHVDQGSURPDVWLJRWHV0R-
UHRYHUE\ LQFRUSRUDWLQJDOO IRXUSKDVHVRI WKHT. 
cruziOLIHF\FOHLQWKHDQDO\VHVFRQWUDVWLQJZLWKRQO\
WZRVWDJHV FRPSDUHG LQ WKHRWKHU VWXGLHV WKHUH
ZDVDQLQFUHDVHGSRVVLELOLW\RI LQGHQWLI\LQJD ODU-
JHUQXPEHURIUHJXODWHGJHQHVLQDWOHDVWRQHRI
WKHIRXUVWDJHVRIWKHOLIHF\FOH)LQDOO\EHFDXVHWKH
IRXUGLIIHUHQWVWDJHVXVHGLQWKHDQDO\VLVZHUHHQWL-
UHO\GLIIHUHQWLDWHGVRPHJHQHVH[FOXGHGIURPWKH
DQDO\VLVPD\LQIDFWEHGLIIHUHQWLDOO\H[SUHVVHG
6D[HQDet al   LQ D WHPSRUDO DQDO\VLV
L. donovani GLIIHUHQWLDWLRQ IURP SURPDVWLJRWH
WR DPDVWLJRWH GHPRQVWUDWHG WKDW  JHQHV
³DERXWRI WKH WRWDOQXPEHURIGLIIHUHQ-
WLDOO\ UHJXODWHG JHQHV LGHQWLÀHG LQ WKH VWXG\
³DUHWHPSRUDULO\XSRUGRZQUHJXODWHG7KXV
LW LVOLNHO\WKDWWKHSHUFHQWDJHT. cruziJHQHVLQ
WKH SUHVHQW VWXG\ KDYH EHHQ XQGHUHVWLPDWHG
VXJJHVWLQJ WKDW WKH WHPSRUDO LQYHVWLJDWLRQV RI
GLIIHUHQWLDWLRQ EHWZHHQ WKH VWDJHV DUH LPSRU-
WDQW IRU WKH LGHQWLÀFDWLRQ RI WDUJHW JHQHV IRU
LQWHUYHQWLRQV3HUKDSVWKHPRVWVWULNLQJ
GLIIHUHQFHEHWZHHQT. cruziDQGRWKHUPLFURRUJD-
nisms — T. brucei DQGLeishmaniaVSS³LVWKDW
RQO\T. cruziKDVERWKDQLQWUDFHOOXODUDQGDQH[-
WUDFHOOXODUVWDJHLQYHUWHEUDWHKRVWVUHTXLULQJD
VXEVWDQWLDOJHQHWLFSODVWLFLW\WRTXLFNO\UHJXODWH
LWVSK\VLRORJLFDOQHHGVLQUHVSRQVHWRVWUHVVVXFK
DVGLIIHUHQWHQYLURQPHQWV7KHJOREDOVWDJH
UHJXODWHGJHQHH[SUHVVLRQGDWDIURPT. cruzi are 
VWLOO VRPHZKDWFRQWURYHUVLDOGHVSLWHPLFURDUUD\
GDWDLQDFFRUGDQFHZLWKWKHNQRZQGDWDIRUSUR-
WHLQH[SUHVVLRQIRUVRPHIXQFWLRQDOJURXSV
1HZVWXGLHVRIWHPSRUDOH[SUHVVLRQGXULQJWKH
SURFHVVRIWUDQVLWLRQEHWZHHQVWDJHVDQGWKHXVH
RIQHZ51$6HTSODWIRUPVLQDODUJHUVFDOHZLOO
HQDEOHDPRUHFRPSUHKHQVLYHXQGHUVWDQGLQJRI
WKHOHYHOVRIUHJXODWLRQRIJHQHH[SUHVVLRQDQG
SRVVLEO\ WKHGLVFRYHU\RIQHZ WUDQVFULSWVRSH-
QLQJ QHZ SRVVLELOLWLHV IRU WKH GHYHORSPHQW RI
YDFFLQHVDQGFKHPRWKHUDS\IRU&'
Trypanosoma cruzi proteome analysis
6HTXHQFLQJRI WKHT. cruzi JHQRPHZDV UHFHQWO\
FRPSOHWHGKRZHYHUSURWHRPLFDQDO\VLVRIWKH
GLIIHUHQW VWDJHV RI T. cruzi KDV EHHQ SHUIRUPHG
SURYLGLQJ LPSRUWDQW HYLGHQFHRQ WKH VWDJHVSH-
FLÀFH[SUHVVLRQRIYDULRXVSURWHLQV7KHVHVWX-
GLHV UHSUHVHQW DXVHIXO WRRO IRU WKH VWXG\RI WKH
JOREDO JHQH H[SUHVVLRQ SDWWHUQ 7KH DSSOLFDWLRQ
RIWKLVPHWKRGWRWU\SDQRVRPDWLGVLVSDUWLFXODUO\
LPSRUWDQW EHFDXVH WKHVH RUJDQLVPV GR QRW XVH
WUDQVFULSWLRQLQLWLDWLRQDVDUHJXODWRU\VWHSLQWKH
FRQWURO RI JHQH H[SUHVVLRQ 6HYHUDO VWXGLHV KDYH
GHPRQVWUDWHGWKDWLQT. cruziDVZLWKRWKHUWU\SD-
QRVRPDWLGV WUDQVFULSWLRQ RFFXUV WKURXJK SRO\-
FLVWURQLFVZLWKtrans-splicingDQGPRUHUDUHO\cis-
splicingDQGWKDWWKHFRQWURORIJHQHH[SUHVVLRQLV
RYHUDOOSHUIRUPHGDWWKHSRVWWUDQVFULSWLRQDOOHYHO
ZLWKRQO\RIJHQHVGLIIHUHQWLDOO\H[SUHVVHGDW
WKHWUDQVFULSWLRQDOOHYHO6HYHUDOOLQHVRIHYLGHQ-
FH VXJJHVW WKDW WUDQVGXFWLRQ LQ WU\SDQRVRPDWLGV
SUHVHQWV LPSRUWDQW GLIIHUHQFHV ZKHQ FRPSDUHG
ZLWKRWKHUHXNDU\RWHV+RZHYHUOLWWOHLVNQRZQRQ
WKHVXEMHFW$\XEet al. FRQGXFWHGD
GHWDLOHGVHDUFKIRUJHQHVRIULERVRPDOSURWHLQVLQ
WKHTcruziJHQRPHGDWDEDVHWRJHWKHUZLWKPDVV
VSHFWURPHWU\DQDO\VLVRISXULÀHGULERVRPHVIURP
T. cruzi7KHUHVXOWVVKRZHGWKDWWKHTcruzi ULER-
VRPDOSURWHLQVVKDUHDSSUR[LPDWHO\VHTXHQFH
LGHQWLW\ZLWK\HDVWV+RZHYHU VRPHT. cruzi pro-
WHLQV DUH ORQJHU GXH WR WKH SUHVHQFH RI YDULRXV
1RU&WHUPLQDO H[WHQVLRQVZKLFKDUHXQLTXH WR
WU\SDQRVRPDWLGV
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3URWHRPLF DQDO\VLV KDV SURYHQ D XVHIXO WRRO LQ
WKH VWXG\ RI T. cruzi 3URWHRPLF VWXGLHV KDYH
EHHQXVHGWRHVWDEOLVKFRQQHFWLRQVEHWZHHQWKH
SK\ORJHQHWLFGLYHUVLW\RIT cruziDQGTXDQWLWD-
WLYHSDWWHUQVRISURWHLQH[SUHVVLRQ7KLVZD\
PDQ\SURWHLQVPD\EHVSHFLÀFDOO\DVVRFLDWHGWR
WKHLUSK\ORJHQHWLFVXEGLYLVLRQVWKXVEHLQJXVHG
DVVSHFLÀFELRPDUNHUVRIWKHSDWKRJHQVXEVSH-
cies DQGKHOSLQJWRÀQGWKHSRVVLEOHFDXVHV
IRUWKHFOLQLFDOYDULDELOLW\RIWKHGLVHDVH/LNHZLVH
SURWHRPLFVVXSSRUWVWKHVHDUFKIRUSURWHLQVWKDW
DUHH[SUHVVHGLQRQO\RQHSKDVHRIWKHSDWKRJHQ
OLIHWKHUHIRUHVHUYLQJDVSKDVHPDUNHUVDQGDQWL-
JHQVIRUSRVVLEOHYDFFLQHV,QIDFWH[SHULPHQWDO
FRQGLWLRQVIRUVWXG\LQJWKHSURWHRPHRIWU\SR-
PDVWLJRWHV DPDVWLJRWHV DQG HSLPDVWLJRWHV E\
WZRGLPHQVLRQDO HOHFWURSKRUHVHV '( ZHUH
RSWLPL]HGE\3DEDet alUHYHDOLQJWKDW
VRPHSURWHLQVLQFOXGHGLQWKH'(PDSVH[KLELW
VLJQLÀFDQW GLIIHUHQWLDO H[SUHVVLRQ EHWZHHQ WKH
WKUHHGHYHORSPHQWDO IRUPVRI WKHSDUDVLWH UH-
VXOWLQJLQLGHQWLÀFDWLRQVWKDWFRUUHVSRQGHGWR
H[SUHVVLRQRIGLIIHUHQWSURWHLQV$PRQJWKH
SRO\SHSWLGHVLGHQWLÀHGWKHUHZDVH[SUHVVLRQRI
SURWHLQVW\SLFDORIKHDWVKRFN+63FKDSHURQHV
+63+63DQG+63HORQJDWLRQIDFWRUV
JO\FRO\WLF SDWKZD\ HQ]\PHV HQRODVH S\UXYDWH
NLQDVHDQGELRSKRVSKRJO\FHUDWHPXWDVHDV
ZHOODVVWUXFWXUDOSURWHLQVWXEXOLQ
,Q WKLV VHQVH LW LV H[SHFWHG DW HDFK GHYHORS-
PHQWDOVWDJHRIT. cruziDVSHFLÀFVHWRISURWHLQV
UHVSRQVLEOHIRUSDUWLFXODUELRORJLFDOFKDUDFWHULV-
WLFV WR EH H[SUHVVHG $OWKRXJK VHYHUDO DUWLFOHV
UHSRUWWKHTXDQWLÀFDWLRQRIT. cruziVSHFLÀFP5-
1$VRUSURWHLQVDWGLIIHUHQWVWDJHVRILWVOLIHF\FOH
DQRYHUYLHZRI WKHT. cruziSURWHRPHKDG
QRWEHHQSXEOLVKHGXQWLO  7KH 'SRO\D-
FUDPLGH JHOV IRU WU\SRPDVWLJRWHV DPDVWLJRWHV
DQG HSLPDVWLJRWHV VKRZHG VLPLODU SURWHLQ SUR-
ÀOHVDOWKRXJKGLIIHUHQFHVLQLQWHQVLW\RIYDULRXV
VSRWV KDYH EHHQ REVHUYHG (DFK JHO GLVSOD\HG
RQDYHUDJHDERXWVSRWV LQ WKHS+UDQ-
JH 7KH JHOV ZHUH FRPSDUHG LQ WZR GLIIHUHQW
H[SHULPHQWV WU\SRPDVWLJRWHV YHUVXV DPDVWLJR-
WHV DQG HSLPDVWLJRWHV YHUVXV WU\SRPDVWLJRWHV
&RPSDUDWLYH DQDO\VLV RI '( JHO LPDJHV IURP
WKHPDPPDO IRUPV VKRZHG WKDW VSRWVZHUH
GHWHFWHGVSHFLÀFDOO\LQWKHWU\SRPDVWLJRWHZKLOH
ZHUHIRXQGRQO\LQDPDVWLJRWHV)XUWKHUPRUH
DQRWKHUVSRWVZHUHVLJQLÀFDQWO\PRUHLQWHQ-
VH LQ WU\SRPDVWLJRWHV WKDQ LQ DPDVWLJRWHV DQG
VSRWVVKRZHGVWURQJH[SUHVVLRQLQDPDVWLJR-
WHV:KHQWKH'(JHOVRIWKHLQVHFWIRUPVZHUH
FRPSDUHG WU\SRPDVWLJRWHVH[KLELWHGVWDJH
VSHFLÀFVSRWVDQGPRUHLQWHQVHVSRWV7ZHQW\
VSRWVZHUHREVHUYHGRQO\ LQHSLPDVWLJRWHVDQG
ZHUHPRUHKLJKO\H[SUHVVHGLQWKLVIRUPWKDQ
LQRWKHUIRUPV,QWKLVVWXG\FRPSXWHUDQDO\VLV
RIWKHWZRGLPHQVLRQDOJHOLPDJHVUHYHDOHGWKDW
most T. cruziSURWHLQVSUHVHQWFRQVHUYHGH[SUHV-
VLRQDPRQJWKHWKUHHGHYHORSPHQWDOIRUPV7KH-
VHUHVXOWVVXJJHVWWKDWWKHGLVWLQFWFKDUDFWHULVWLFV
RIHDFKOLIHF\FOHIRUPRIT. cruziUHVXOWIURPWKH
H[SUHVVLRQRIDOLPLWHGQXPEHURISURWHLQV
,QDFFRUGDQFHZLWKZKDWZDVSUHYLRXVO\PHQWLR-
QHGPHWDF\FORJHQHVLVLVDSURFHVVWKDWLQFOXGHG
WKHWUDQVIRUPDWLRQIURPDQRQLQIHFWLYHHSLPDV-
WLJRWHIRUPWRWKHLQIHFWLYHWU\SRPDVWLJRWHIRUP
LQ VXFKDZD\ WKDWT. cruzi DFTXLUHV WKHFDSDFL-
W\ WRSHQHWUDWH LQWR KRVW FHOOV+RZHYHUPHWD-
F\FORJHQHVLV UHPDLQV SRRUO\ XQGHUVWRRG DW WKH
PROHFXODU OHYHO ,W LVNQRZQWKDWWKLVSKHQRPH-
QRQLQYROYHVWKHGLIIHUHQWLDOH[SUHVVLRQRIJHQHV
DVVRFLDWHGZLWKWKHDFTXLVLWLRQRIYLUXOHQFH
0RUHRYHUPHWDF\FORJHQHVLV FDQ EH LQGXFHG LQ
YLWURVRWKDWFHOOVLQYDULRXVVWDJHVRIWKLVSURFHVV
FDQEHFROOHFWHGDQGWKHLUELRORJLFDOSURSHUWLHV
DQGJHQHH[SUHVVLRQSURGXFWVVWXGLHG
7KHPHWDF\FOLFWU\SRPDVWLJRWHIRUPVDUHXVXDOO\
LQYROYHGLQWKHHVWDEOLVKPHQWRILQIHFWLRQLQWKH
YHUWHEUDWHKRVW6WXGLHVRIWKHPROHFXODUPHFKD-
QLVPVRI LQYDVLRQ OHG WR WKH LGHQWLÀFDWLRQRI D
QXPEHURISURWHLQPROHFXOHVLQYROYHGLQSDUDVL-
WHKRVWFHOOLQWHUDFWLRQVDQGLQLWLDWLRQVLJQDOV
WKDWIDFLOLWDWHT. cruziHQWU\WRFHOOV+RZHYHU
WKHUH LV VWLOO D OLPLWHGXQGHUVWDQGLQJRI WKH LQ-
IHFWLRQSURFHVVDQGIXUWKHUVWXGLHVDUHQHHGHG
WRFKDUDFWHUL]HWKHFRPSOHWHJURXSRISURWHLQV
DQGPROHFXODU LQWHUDFWLRQV YLWDO WR LWV VXFFHVV
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$FFRUGLQJO\LGHQWLÀFDWLRQRIWKHSHSWLGHSURGX-
FHGE\PHWDF\FOLFWU\SRPDVWLJRWHVPD\EURDGHQ
WKHXQGHUVWDQGLQJRIWKHLQIHFWLRQSURFHVVDQG
DOVRDOORZIRUWKHGHVFULSWLRQRIWKHELRFKHPLFDO
SDWKZD\VLQYROYHGLQWKLVSKDVHOHDGLQJWRWKH
LGHQWLÀFDWLRQRIWDUJHWSURWHLQVIRUGUXJVDQGRU
WKHGHVLJQRIDYDFFLQH,QGHHGWKHSURWHR-
PLFVWXG\RIWKHPHWDF\FORJHQHVLVSURFHVVSHU-
IRUPHGE\3DURGL7DOLFHet al. JURX-
SHGSURWHLQVLQWRIXQFWLRQDOFDWHJRULHVDOORZLQJ
IRU WKHREVHUYDWLRQ WKDW DSSUR[LPDWHO\ RI
WKHGHWHFWHGSURWHLQVZHUHFRQQHFWHGWRYDULRXV
PHWDEROLF DFWLYLWLHV DQG WKDW WKHPDLQ SURWHLQ
FODVVHV ZHUH UHODWHG WR HOHFWURQ WUDQVSRUW DQG
DQWLR[LGDQW UHVSRQVHV  ELRV\QWKHVLV FD-
WDEROLVP DQG SURWHRO\VLV SURWHLQV  DQG
RUJDQL]DWLRQ RI WKH F\WRVNHOHWRQ DQG ÁDJH-
OOXP  2WKHU FODVVHV LGHQWLÀHG LQFOXGHG
K\SRWKHWLFDO SURWHLQV  DQG RWKHU SHSWLGH
VXFK DV DGHQ\ODWH NLQDVH FDOPRGXOLQ DQG WKH
VXUIDFHJO\FRSURWHLQ*3VXPPHGWR7KH
YDULRXVSURWHLQVGHWHFWHGZHUHDWWULEXWHGWRGL-
IIHUHQW FHOOXODU FRPSDUWPHQWV WKH F\WRSODVP
QXFOHXV PLWRFKRQGULD HQGRSODVPLF UHWLFXOXP
JO\FRVVRPHDQGFHOOVXUIDFH7KHH[SUHVVLRQ
SURÀOHRIHDFKSURWHLQLGHQWLÀHGLQWKH'JHORI
PHWDF\FOLF WU\SRPDVWLJRWHV GXULQJ PHWDF\FOR-
JHQHVLVZDVDQDO\]HGE\SUHSDULQJWRWDOSURWHLQ
H[WUDFWVIURPÀYHVHOHFWHGVWDJHVHSLPDVWLJRWHV
QXWULWLRQDOO\VWUHVVHGHSLPDVWLJRWHVGLIIHUHQWLD-
WLQJDGKHULQJHSLPDVWLJRWHVDQGKDQG
IXOO\ GLIIHUHQWLDWHGPHWDF\FOLF WU\SRPDVWLJRWHV
7KHSURWHLQVZHUHFODVVLÀHGLQWKUHHJURXSVDF-
FRUGLQJ WRPD[LPXPH[SUHVVLRQ OHYHO 3URWHLQV
VXFKDVDFRQLWDVHWLROWUDQVIHUDVHHQRODVHJOX-
WDPDWHGHK\GUR[\JHQDVH³ZKLFKDUHDVVRFLD-
WHGZLWKUHVSRQVHVWRGLIIHUHQWW\SHVRIVWUHVV³
KDG KLJKHU H[SUHVVLRQ DPRQJ WKH QXWULWLRQDOO\
VWUHVVHGSDUDVLWHVWKHVHFRQGJURXSFRQVLVWVRI
SURWHLQVWKDWGLVSOD\HGPD[LPXPH[SUHVVLRQDW
GLIIHUHQWLDWLRQDIWHUKZKLOHWKHWKLUGJURXSRI
SURWHLQVZDVPRUHVWURQJO\H[SUHVVHGLQWKHPH-
WDF\FOLF IRUP$KLJKQXPEHURIǄHįWXEXOLQV
EHORQJLQJWRWKLVJURXSDUHDOVRH[SUHVVHG
3URWHRPLFDQDO\VLVKDVDOVREHHQSURSRVHGDVDQ
LPSRUWDQWVWHSLQWKHGHYHORSPHQWRIDOWHUQDWL-
YH WU\SDQRFLGH GUXJV  ,Q WKH DEVHQFH RI
HIIHFWLYHYDFFLQHVWKHFRQWURORIKXPDQGLVHDVHV
FDXVHGE\WU\SDQRVRPHVUHOLHVKHDYLO\RQFKH-
PRWKHUDS\ WUHDWPHQWV 7KH FXUUHQW WUHDWPHQW
IRU&KDJDVGLVHDVHLVEDVHGRQWKHDGPLQLVWUD-
WLRQRIEHQ]RQLGD]ROHDQGQLIXUWLPR[ZKLFKDUH
HIIHFWLYHDJDLQVWDFXWH LQIHFWLRQVEXW WKHLUXVH
DQG HIÀFDF\ LQ WKH FKURQLF SKDVH UHPDLQ FRQ-
WURYHUVLDOEHVLGHVKDYLQJVLJQLÀFDQWVLGHHIIHFWV
ZKLFKPDNHWUHDWPHQWPRUHGLIÀFXOW'XH
SULPDULO\ WR WKH VLGH HIIHFWV DQG ORZ OHYHOV RI
DSSDUHQWFXUHHVSHFLDOO\LQWKHFKURQLFSKD-
VHZKHUHPRVWFDVHVDUHGLDJQRVHGWKHQHHG
IRUGHYHORSPHQWRIQHZGUXJVIRUWKHWUHDWPHQW
RIWKLVGLVHDVHUHPDLQVXUJHQW7KHPRVWUHFHQW
VWXG\VHHNLQJWRLGHQWLI\WKHSURWHLQVLQYROYHGLQ
WKHWU\SDQRFLGDODFWLYLW\RIQHZFRPSRXQGVZDV
SHUIRUPHGE\0HQQD%DUUHWRet al.  
7KH QDSKWKRLPLGD]ROHV WHVWHG LQ HSLPDVWLJR-
WHV LQWHUIHUHZLWKPXOWLSOHPHFKDQLVPVVXFKDV
UHGR[PHWDEROLVPHQHUJ\SURGXFWLRQHUJRVWH-
UROELRV\QWKHVLVF\WRVNHOHWRQDVVHPEO\SURWHLQ
PHWDEROLVP DQG ELRV\QWKHVLV DQG FKDSHURQH
PRGXODWLRQ7KHVHVXEVWDQFHVLQGXFHDQLPED-
ODQFHLQFULWLFDOSDWKZD\VRIWKHSDUDVLWHOHDGLQJ
WRORVVRIPHWDEROLFKRPHRVWDVLVDQGWKHGHDWK
of T. cruzi7KXVSURWHRPLFDSSURDFKHVFRXSOHG
ZLWKWKHGHYHORSPHQWRIQHZKLJKFDSDFLW\WH-
FKQRORJLHV KDYHEHHQ VKRZQ WREH LQWHUHVWLQJ
PHWKRGV IRU WKHGLVFRYHU\RIJRRG WDUJHWV IRU
FKHPRWKHUDS\
Final considerations
7KHUH LV VWLOO QR HIIHFWLYH WUHDWPHQW RU YDFFLQH
DJDLQVW T. cruzi LQIHFWLRQ DQG WKH FRQVHTXHQW
&KDJDVGLVHDVH7KHFKDUDFWHUL]DWLRQRIWKH OLIH
F\FOHIRUPVRIT. cruziWKHLUWUDQVIRUPDWLRQVGX-
ULQJ VWDJH FKDQJHV VXESURWHRPHV DQG SRVW
WUDQVGXFWLRQDOFKDQJHVJHQHUDWHDERG\RIGDWD
WKDWKHOSV LQ WKHXQGHUVWDQGLQJRI WKHELRORJ\
RIWKHSDUDVLWHLGHQWLÀFDWLRQRIWKHSURWHLQVLQ-
YROYHGLQPRWLOLW\YLDELOLW\DQGLQIHFWLYLW\RIWKH
SDUDVLWHV DV ZHOO DV WKH SDUDVLWHKRVW LQWHUDF-
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WLRQV,WLVHVVHQWLDOWKDWQHZDQGPRUHPRGHUQ
PHWKRGVRIIUDFWLRQLQJPRUHSRZHUIXOPHWKRGV
RITXDQWLÀFDWLRQEHDYDLODEOHDQG WKDW LQ VLOLFR
DQDO\VLVFDQEH LPSURYHGWRDQDO\]H WKHSHFX-
OLDULWLHVRIQRWRQO\WKLVEXWDOVRRWKHULQIHFWLRXV
DJHQWV 7KH UHFHQW GLVFRYHU\ RI T. cruzi mito-
FKRQGULDO'1$DQGLWVLQWHJUDWLRQZLWKWKHYHU-
WHEUDWHKRVWJHQRPHDGGVQHZOHYHOV
RIFRPSOH[LW\DQGFKDOOHQJHVWRXQGHUVWDQGLQJ
WKHKRVWT. cruziLQWHUDFWLRQ
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